Rabies, a neurotropic rhabdovirus infection of worldwide occurrence, is usually transmitted to humans by animals, most often by dog or cat bite. I In addition to transmission via animal bites the virus can penetrate through intact mucous membranes or abraded skin from the saliva of a rabid animal. There are also cases of airborne transmission.23 However, the only reported cases of human-to-human transmission have occurred via corneal transplants,"'0 and rabies virus has been experimentally shown to spread to cornea by axonal transport. 12 In view of this it is surprising that, to the best of our knowledge, there are no reports of ocular pathology in human rabies.
Though human rabies caused by bat bite has long been recognised on the American continent' it has only recently become evident that even insectivorous
European bats are carriers of rabies-related viruses,3 14 constituting a potential hazard to humans.
The purpose of the present paper is to describe the ocular pathology in the first European case of human bat-borne rabies. '16 Correspondence to Dr M Haltia, Department of Pathology, University of Helsinki, Haartmaninkatu 3, SF-00290 Helsinki, Finland. 61
Case report
The patient was a 30-year-old man who had previously been in excellent health. He was a zoologist who had been studying bats in different parts of the world but had never been vaccinated against rabies. Four and a half years before his illness he had been bitten by a bat in Malaysia and one year before in Switzerland. Fifty one days before the onset of his neurological symptoms he had been caring for a bat (Myotis daubentoni) at his home. The bat had behaved oddly and had bitten him several times. After apparent improvement of the bat the patient had let it go and it was never examined virologically.
Seven weeks later the patient felt numbness and pain in his right arm and neck and developed an ascending paralysis of the Guillain-Barrd type. He was admitted to the Helsinki University Central Hospital, where he developed hyperexcitability, hyperventilation, and spasms. Rabies was suspected and the patient was treated intensively on this hypothesis, though virological investigations during life could not confirm the diagnosis. The patient died 23 days after the onset of the first neurological symptoms. 
Results

MORPHOLOGICAL FINDINGS
Macroscopic findings were within normal limits. By light microscopy a chronic inflammatory reaction consisting of lymphocytes and plasma cells was seen in the ciliary body and as foci in the choroid (Figs. 1,  2) . The pigment epithelium of the retina showed some loss of pigment especially in the posterior fundus (Fig. 2) preserved. PAS-positive exudate was seen as foci in the subretinal layers as well as in the outer plexiform layer (Fig. 3) . In the retinal nerve fibre layer perivascular inflammatory foci consisting of lymphocytes and plasma cells were seen. The endothelium of the retinal veins was destroyed and the lumen almost totally occluded in places (Figs. 4, 5) . In semithin sections many of the ganglion cells were seen to be destroyed and the nuclei of many bipolar cells were altered (Fig. 6) (Fig. 8C ), but no reactivity was detected in the eye from the rabies patient (Fig. 8D ). 
